Previous business cycle models have made the assumption that all the variation in the labor input is either due to changes in hours per worker or changes in number of workers, but not both. In this paper, both vary. We think this is a better model for estimating the contribution of Solow technology shocks to aggregate fluctuations. We find that about 70% of the variance of U.S. postwar cyclical fluctuations is induced by variations in the Solow technology parameter.
Introduction
In previous studies (Kydland and Prescott 1982 and 1988a) , we estimate the importance of variations in the Solow technology parameter as a source of aggregate fluctuations. We find that they were a major source accounting for over half of the fluctuations in the output of the American economy in the postKorean-War period. These conclusions are based upon the study of model economies with the property that all workers work the same number of hours in equilibrium and that there is no variation in the number employed. Hansen (1985) studied a growth economy with the Rogerson (1988) labor indivisibilities. In his environment, individuals are constrained each period to work either some fixed number of hours or not at all. By construction, it is the number employed rather than the hours worked per employed person that varies. In such worlds, the aggregate willingness of people to substitute leisure intertemporally is considerably higher than that of the individuals whose behavior is being aggregated. For the Hansen economy, fluctuations exceeded those experienced by the U.S. economy in the post-Korean-War period.
F. E. Kydland and E. C. Prescott
We know that both the hours per worker and the number of workers employed vary. In this paper we present a computable general equilibrium structure in which both the hours a plant is operated and the number of employees that operate it are choice variables. We think that this is a better model to assess the importance of various shocks as a source of aggregate fluctuations. We calibrate the model economy to national income and product account and household survey data and we use it to assess the importance of variations in the Solow (1957) technology parameter. Our estimate is that their contribution is approximately 70% of the total. This is larger than the estimate we obtained previously but it is significantly smaller than that obtained by Hansen (t988). It would be interesting to know whether the findings of Braun (1988); Chang (1988) ; Christiano and Eichenbaum (1988); and McGratten (1988) regarding the importance of punic finance shocks would be altered if they included this structure in their models.
In the spirit of the Hansen economy, ours has a nonconvexity in the consumption possibility sets of the households but, our agents are not constrained to work either an institutionally determined workweek or not to work at all. Rather they choose any of a continuum of different lengths. Workweeks of different length are different commodities and the agent is constrained to supply one unit of one and only one of this continuum of commodities. We find that absent resource costs of moving into and out of the market sector that in equilibrium the economy behaves as if there were an institutionally determined workweek.
Hansen and Sargent (1988) study, a similar problem in their straight-time and overtime model. In their econorny, agents choose one of three time aflocations at each date. These choices are either not to work, to work regular time, or to work regular plus overtime. In that model, during the overtime period fewer workers use the same capital stock. Consequently, the capital-labor ratio is larger than that during the regular time period. In our model economy, output of a plant is the number of hours it is operated times a constant-returns-to-scale production function with capital and the number of workers as inputs operating the plant. Both the number of workers operating the plant and the number of hours the plant is in operation can be varied. We think that this construction better conforms to micro observations. In our model economy the utilization rate of capital is proportional to the number of hours the plants are operated. The capital utilization rate therefore ,,,aries. In this paper we examine whether abstracting from this fact seriously biases the Prescott (t986) estimate of the innovation variance of the Solow technology parameter process. We find the bias is small, but not insignificant, k results in a reduction in our estimate of the contribution of Solow technology shocks to business cycle fluctuations.
An additional feature of our model is that resources are utilized whenever agents move between the household sector and the market sector. The amount of resources used varies across individuals. The nature of the equilibrium is such that those with lower transfer costs are the first to be moved. Total resources used for this purpose turn out to be a convex function of the mmaber moved. The economy behaves as if there were a stand-in household that experiences costs of a~usting its employment as assumed by Sargent (1979) . By being explicit about the microfoundations of these so-called aggregate adjustment costs, there is some hope of deducing their size by examining micro obser,'ations. We flnd,
